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"There is simply a job to he done.
The
task can he stated in concrete terms.
The
necessary techniques are known. Nothing
stands in the way hut cultural inertia.
We are on the threshold of an exciting and
revolutionary period in which the scientific
study of man will he put to m a n ’s hest inter
ests. Education must play its part.
It
must accept the fact that a sweeping revision
of educational practices is possible and
inevitable" (Skinner, 1954, p. 97).
The revision that B.E. Skinner hoped would occur was one
which would he based on knowledge gained through a rigor
ous science of behavior.

The necessary techniques that

would he needed were those derived from the principles of
behavior (Skinner,

1953; Skinner,

1968).

One of the major revisions of educational practices
based upon principles of behavior was programmed instruc
tion (Skinner,

1954).

Programmed instruction was a

dramatic change in instructional material, but it did not
necessarily result in a change in educational management.
In the early sixties changes in managerial practices be 
gan to take place in lower education.

New educational

techniques were developed and met with much success
(Becker,

1971).

Fred Keller envisioned changes in the

management of college courses as early as 1963 (Keller,
1966).

Soon he had developed a new approach to teaching

and managing college courses (Keller,

1967; Keller,

1968).

Keller’s system included approximately seven com
ponents.

Three of these components or features deal with
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instructional materials.
written materials.

The first is the emphasis on

He believed lectures to be a relatively

inefficient way to teach.

For some a lecture might be

too slow or facile; for others, it might be too fast or
difficult.

However, with written materials a student could

read or reread as quickly or as slowly as needed.
second feature is the use of small units.

The

A semester

course was divided into fifteen to thirty approximately
equal parts.

In this way, a student had a relatively

small amount of material to master; and therefore, the
task of mastering the material should be easier.

The last

feature dealing with instructional materials is that there
should be very explicit written instructions for each unit.
These written instructions (study objectives) should
clearly indicate to the student those parts of the assign
ment that the instructor considers most important.
Four of the features of Keller's system deal with
testing the student over course material.

The first is

that the student, not the instructor, decides when he is
to take an exam.

This self-pacing should allow a student

to take an exam when he is prepared; personal difficulties
or unusual events can be gotten around, and therefore
should not interfere with a student’s performance on a
unit exam.
advancement.

The second feature is a mastery criterion for
A student is never penalized for having to
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take more than one exam over a unit.

However, the stu

dent cannot take an exam over a new unit until he has
passed the previous unit.

In this way an instructor

would have reasonable assurance that, a student would have
the prerequisites for learning material in a new unit.
The third feature is that exams are to be graded immedi
ately.

In this way a student receives immediate feedback

as to his performance.

A student knows immediately if he

needs to study a particular unit more or if he .is considered
prepared to study a new unit.

The seventh feature of

Keller’s system deals with the problem of too few people
to grade the large number of exams taken by students.
meet this manpower problem,
proctors.

To

exams are graded by student

Proctors receive course credit for their work

in the Keller course; they are selected from students who
have recently completed the course.
In addition to the seven primary components of
Keller’s system there are two more features.

To try to

control the rate at which students passed units, Keller
made lectures and demonstrations contingent upon passing
a certain number of unit exams.

Even though Keller made

lectures and demonstrations as interesting as he could,
they appeared to be relatively ineffective as reinforcers
for high rates of passing unit exams.

The second addi

tional feature is that student proctors seem to learn a
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lot themselves.
course is run.

They learn how a contingency managed
In addition, proctors have often stated

that they learned more course content by reviewing mat e r 
ial that had once been mastered.
Soon after Keller developed his teaching system
researchers began to empirically substantiate the fact
that his system and variations on it were superior to
traditional lecture courses on the basis of midterm and
final exam scores (Keller, 1968; McMichael and Corey,
1969; Sheppard and MacDermot, 1970).

Instead of the usual

normal curve of grade distributions, Keller's contingency
managed system resulted in A's being by far the grade of
greatest frequency.

Besides performing better on exams,

students rated contingency managed courses as more
effective instructionally, more organized, more work,
more personal, and more enjoyable than traditional
courses (Gallup, 1969; Sheppard and MacDermot, 1970;
Born and Herbert, 1970).
The first few years after its development the Keller
system and variations of it were used only in behavioral
psychology courses (Keller, 1967; Ferster, 1968).

Soon

the system had met with success in cultural anthropology
courses (Witters and Kent, 1972),

engineering courses

(Koen, 1970), and physics courses (Green, 1971).
One major problem with Keller's personalized
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instruction (PSI) has been student procrastination in
talcing unit exams (Lloyd and Knutzen, 1969; Gallup, 1971)
This procrastination has resulted in many students talc
ing incompletes in PSI courses.

Keller has said that

"each student should know where he is and where he ought
to be, with respect to work-units completed, but the
burden of responsibility for study and test taking is
placed squarely upon his shoulders" (Keller, 1967, p. 12)
The feedback to the student of where he is and where he
should be may be a subtle way of trying to control the
student’s rate of taking unit exams.

The feedback may be

a differential reinforcer or punisher for many students
depending on whether or not their number of exams passed
is greater or not from that suggested.

Keller also tried

to control the rate at which students took unit exams by
making interesting lectures and demonstrations contingent
upon a specific number of units being passed.

Unfortu

nately few students took advantage of this opportunity.
Several investigators ha^e tried to extend their
control on the rate at which students pass unit exams in
a PSI course.

One way has required students to have a

minimum cumulative number of exams passed during the sem
ester in order to receive a particular grade (Johnston
and Pennypacker, 1971; Johnston and O ’Neill, 1973).

A

second possibility within a modified PSI course has been
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to force subjects to pace themselves.

Students were not

allowed to take midterms or final exams on which their
grades were based unless they had passed all units to be
covered on those exams (Born, Gledhill, and Davis, 1972).
Many instructors have turned to contingency managed
courses that are instructor-paced rather than studentpaced (Malott and Svinicki, 1969; Cooper and Greiner, 1971;
Bostow and Blumenfeld, 1972).
determined dates.

Exams were given at pre

If a student did not initially pass an

exam with near perfect performance, he would then need
to take a second exam over the same unit of material.
This remedial exam was given prior to the introduction of
a new unit in order to increase the probability that a
student had mastered prerequisite material to that new
unit.
There are several problems in the implementation of
a PSI course besides student procrastination (Gallup, 1971).
Administrative permission must be gained to run such courses.
The possibility of relatively large numbers of drops and
incompletes must be made clear to administrators.

Mater

ials must be extensively organized and' in written form
before the course begins.

Several alternative forms of

unit exams must also be prepared ahead of time.

Rooms

must be available for extended periods of time each day
instead of the usual three or four hours per week.
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Extensive records need to be kept as to which exam forms
a student has taken, which exams he has passed, and
which exams he still needs to pass.

Student assistants

need to be chosen, trained, and competent in knowing and
talking about almost every unit in the course at almost
any time.

Most of these problems are completely obviated

by the instructor-paced systems.

Both instructors and

student assistants need only be prepared for one unit at
a time.

Lectures can be given at a time when practically

every student will understand its content because each of
them will be on the same unit of study.

Remedial lectures

over a unit can be given to all students who have not
mastered a u n i t ’s material.

Hours that a classroom is

needed can be reduced to three or four per week.
The dependent variable of primary interest in the
previously cited studies has been college student’s exam
performance.

Prior to taking an exam a student must

study a u n i t ’s material.

"A student’s study behaviors

are probably the class of responses most influenced by
teaching procedures and the most influential in affect
ing his academic performance" (Johnston,

1972, p. 377).

One approach to the investigation of student study
behavior has been to control when and where a student may
study (Mawhinney, Bostow, Laws, Blumenfeld, and Hopkins,
1971; Born, Davis, Whelan, and Jackson,

1972).

In these
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studies course materials were made accessible in a room
where students'

study time could he monitored.

Titles

and authors of course materials were removed so students
would he unahle to get materials outside the study room.
Study time was defined as the "period from when a subject
seated himself at the table with the text in front of him
until he got up from the chair ... behaviors such as
glancing about the room,

counting of pages, lighting a

cigarette, etc. were scored as being part of the total
complex of study behavior and were included as-' time spent
'studying'" (Mawhinney, et al, 1971, p. 258).
Johnston (1972, p. 577) has also noted that "student
study behavior both within and- across students occurs at
the choice of the individual student in a wide variety of
physical settings and at all hours of the day and night."
The Mawhinney and Born studies had the attribute that
study time could be observed directly with high inter
observer reliability.

Unfortunately their approach of

forcing students to study within specified periods of
time and at a specified place may have actually changed
a subject's pattern from what it might normally be.
Ideally one would observe a student's study in the
natural environment; but practically, -this is impossible.
An alternative to measuring study time in a tightly con
trolled setting would be to have a student study when
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and where he wished and then report the amount of time
he had studied.

As early as 1926 researchers had stu

dents complete self-reports on their study time in order
to investigate amount and distribution of study time
(Hutchinson and Conrad, 1926).

In 1972, Johnston began

utilizing self-reports to look at effects of different
aspects of a behavioral technology on amount and dis
tribution of college students’ study behavior (Johnston,
1972).

This method forfeits the advantage of being able

to directly observe the behavior, but the student may
emit the behavior in his natural environment when he
chooses.
Assuming Johnston’s statement is true that a student’
study behaviors are those behaviors most influential in
affecting his performance then a method which affects a
student’s study behavior will probably affect his exam
scores.

Hoehle, Williams, and Lawrence (1972) studied

the effects of a brief preparatory quiz on later exam
scores.

Major exams occurred approximately once every

three weeks.

A few days prior to a major exam students

in the experimental condition took a short quiz over
material that would also be covered on the major exam.
Performance on the quizzes accounted for 20$ of the stu
d e n t ’s semester grade.

These investigators found some

evidence that subjects who took the short quiz tended to
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perform tetter on the major exam.

In order to perform

well on the quiz a student needed to study prior to that
quiz.

Since the quiz, and following major exam covered

the same course material a student, if he was to do well
on the quiz, could not postpone his study of course mater
ial past the date of the quiz.
Contingency managed courses utilizing a weekly exam
format control student study behavior,

such that a student

cannot procrastinate study more than a week if he is to
perform well on the major exam.

Though contingency man

aged courses with the weekly exam format control large
degrees of student procrastination, there is nothing in
these systems to prevent a student from procrastinating
within the week.

The present research was conducted in a

contingency managed course with a weekly exam format.
Two brief quizzes,

each consisting of one very short essay

question taken from material outlined in course objectives,
occurred prior to the major weekly exam for half of the
class.

The present study was conducted to determine if

students who took these quizzes over the study objectives
would have more even distributions of time spent studying
within the week than students who did not take them.

In

addition, this study looked at the effects of these quizzes
on amount of study within the week, performance on major
weekly exams and performance on a "pop" review exam.
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The present research also studied the effects of a
second type of quiz within the same course.

These quizzes

consisted of a very short essay question taken from mater
ial presented in lectures.

Whereas the quiz over the

study objectives was supposed to increase a student's con
tact with written materials, this quiz over the lecture
was supposed to increase the probability that a student
would attend to what was said in lecture.
Keller de-emphasized lectures in his system of in
struction.

He felt lectures were an inefficient method

for presenting course material.

However, there may be

some good reasons for not completely doing away with
lectures.

It takes time for an instructor to put new

material in written form.
in his course material.

He may have found inadequacies
These inadequacies may have been

in materials presented the prior semester or just in the
prior week.

Before an instructor has adequate time to

make modifications in old instructional materials, he may
be able to adequately present the changes in lecture.
Recent research may have invalidated or altered the sig
nificance of his old materials.

During lecture an in

structor may use these findings to supplement written
materials.

Unlike a text, in lecture an instructor can

combine two modes of presenting material.

For example,

he may write a diagram on a blackboard and point to some
particular part of it.

While students* eyes are fixed
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on that part, the instructor can tell in words its sig
nificance and relation to other parts.

Using a text

one must constantly switch hack and forth from written
words to diagrams, and understanding interrelations of
parts can he very difficult.
In lecture an instructor may he stopped hy a student
who does not follow him.

The instructor can then restate

his point in simpler terms or from a different perspective
Similar to this use of lecture is one in which an instruc
tor gives remedial exams to students having difficulties
with certain parts of the course material.

Lectures can

focus on the specific problems of the group.
instructors lecturing is, college instruction.
enjoy it.

For many
They also

Many teachers might he more willing to use

some techniques of contingency management if they could
keep some traditional modes of presenting material.

It

would he of benefit to students if these instructors made
even small improvements in their methods of instruction.
Keeping these reasons for lectures in mind, it is
essential to get students to he attentive while in lecture
In the present research each lecture was followed hy a
one question quiz over material presented in lecture.
If this quiz increased student attentiveness to what was
said in lecture then this increased attentiveness might
he reflected hy higher exam scores.

One purpose of this
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study was to determine the effects of these quizzes on
exam performance.
A student cannot he attentive to what is said in
lecture if he is not present.

If lectures are important

then contingency managers must devise ways to get students
to come to lectures.

Contingency managers have found that

when material covered in lectures is irrelevant to questions
asked on exams, then students are less likely to attend
lectures (Keller,

1968; Ferster,

1968; Lloyd, Garlington,

Lowry, Burgess, Euler, and Knowlton,

1972).

Lloyd and

his associates also found that attendance at lectures in
creased when lectures included information that would he
relevant to future exams or when students were given
course credit for attending lectures.

In the present

study lectures were always relevant to questions that
would he asked on weekly exams; therefore, attendance
at lectures should he relatively high.

For students who

had to take either or hoth types of short quizzes
(quizzes over study objectives and quizzes over lectures)
lectures were also opportunities for them to earn points
that would make the grading criteria on the major weekly
exam more lenient.

This change in the grading criteria

would result in the major exam heing passed more easily
and consequently a greater prohahility of a student’s
earning a high semester grade.

The opportunity to earn
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points which would result in a more lenient grading
criteria is somewhat analogous to students being given
course credit for attending lectures.

In both cases,

the probability of a student earning a high course
grade is increased by attending lectures.

Another

purpose of this study was to determine the effects that
the two types of short quizzes would have on student
attendance at lectures.
In summary, the present study was conducted to de
termine the combined and differential effects of two types
of brief quizzes as measured by several college student
behaviors— performance on major exams, performance on a
’'pep" review exam, amount and distribution of time spent
studying, and attendance at lectures.

One of the p re

paratory quizzes tested students on course material
presented in lecture, while the other tested students on
material outlined in course study objectives.
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METHOD

Subjects;

Subjects were sixty-one male and female under

graduate students who received three semester hours of
credit hy completing Psychology 260, Verbal Behavior,
taught by Jack Michael at Western Michigan University.
This course was fourth in a series of required psychology
courses for students who were working towards a major or
minor in psychology.

Later courses in the series were

often taken before Verbal Behavior, but seldom were stu
dents allowed to take Verbal Behavior before the first
three course requirements were met.

Prior courses in the

series had a similar format to Verbal Behavior; thus, the
subjects were used to working within the general structure
of this course.
Setting and P r ocedure :

The structure of Verbal Behavior

was complex as compared to the average college lecture
course.

On the first day of class students received a

detailed description of the weekly format that would be
followed in the course.

Skinner’s Verbal Behavior was

used as the primary text for the course.

In addition,

articles by Downing (1963), Gardner and Gardner (1969),
and materials written by Jack Michael were used as part
of some course units.

The course was divided into fifteen

units, one unit for each week of class.

Classes were

15
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scheduled for 10:00 a.m. to 11:50 a.m., Monday through
Friday.
From the course description,

students were told that

"For each weekly unit you will he given
a set of study objectives relevant to the
lectures and to the reading assignment.
These
objectives are meant to guide your study so
that you will give attention to the issues
that the instructor considers important and
that he will base the examinations on. On
Monday and Tuesday of each week the instructor
will lecture.
At the beginning of each of
these class periods there will be a very short
quiz.
On Monday this quiz will consist of a
question taken, from the first half of the u n i t ’s
study objectives, and on Tuesday the question
will be taken from the second half of the unit.
There will also be a short quiz at the end of
each of these lecture periods, in each case
the question coming from the lecture material
presented during that period.
Each of these
four short quizzes is worth 1 bonus point for
a correct answer.
(The significance of the
bonus points will be explained below).1'
"On Wednesday there will be a major exam
over the unit which will take about an hour to
complete.
The Wednesday exam will not begin
until 10:15.
During the first 15 minutes of
the class period you are encouraged to review
your notes in preparation for the exam....The
Wednesday exam will consist of 5 essay questions,
each worth 5 points.
This exam will be scored
Wednesday evening and returned to you on
Thursday."
The scoring system is shown in Table 1.
"The bonus points earned on Monday and Tuesday
will be applied against points lost on the
Wednesday exam; for example, if you lost 5
(out of 25 possible) points on the exam
(because you di d n ’t know the answer) but had
3 bonus points (answered 3 of 4 short quizzes
correctly) your adjusted exam points lost
would be 2, and you would receive a P for the
exam and 10 grade points.
(The significance
of the grade points will be explained below.)"
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"On Thursday the graded exams are returned
and you are given 30 minutes to look them over
to he sure that they are graded correctly.
The
graders are instructed to err in the direction
of stringency (if they don't understand your
answer they count it wrong) and you may wish to
dispute the grading of some part of the exam.
If so, you must submit the exam for regrading
at the end of the 30 minute period, explaining
(in writing) the basis of your dispute.
Since
the purpose of the regrading procedure is to
increase the accuracy of the grading, changes
in the grade will be made in either direction
if such changes are justified.
Naturally
students submit regrade requests in hopes of
improvements; however it sometimes happens
that the regraders discover an item that was
erroneously graded in the student's favor,
and such scoring will be changed when dis
covered. .. .When you leave the exam you will
take with you the exam questions,... and the
set of answers prepared by the instructor.
A
careful study of these materials will usually give you a pretty good idea about how your exam
will be graded and if this careful study takes
place before Thursday’s class period the 30
minutes available for preparation of the regrade
request will be -ample."
"During the next 20 minutes of the Thursday
class period, t h e 'instructor will give a re
medial lecture at the end of which there will
be a short quiz over something covered in the
lecture.
This quiz will usually consist of
two questions and if both are answered correctly
you will receive two bonus points to apply to
the remedial exam score (the score on the exam
you take Friday)."
"The Friday class period is just like
Wednesday's.
A remedial exam, lasting about
an hour, will be given after a 15-minute period
during which you can review your notes.
This
remedial exam will be similar in form to the
Wednesday exam, although an effort is made to
construct it so that you cannot guess from
knowing what was asked on the Wednesday exam
either that some item will or will not be on
the Friday exam.
The remedial exam will be
scored over the weekend and returned to you on
the following Monday or Tuesday."
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The scoring system for the remedial exam is shown in Tahle 2.
” ... and as on the Wednesday exam, the bonus
points from Thursday’s short quiz will be
applied against points lost on the Friday exam.
(Monday and Tuesday bonus points only apply
to the Friday remedial exam.)"
In summary, then, the weekly activities are shown in Table 3.
"Course grade:
Your course grade is deter
mined entirely by the total number of grade
points that you earn during the semester.
There
are 10 grade points for each w e e k ’s work, and
15 units covered during the semester making a
semester maximum grade point total of 150.
When the exam on Wednesday is passed, you can
not earn any more points by taking an exam on
Friday.
Your w e e k ’s grade point total is the
sum of the points you earn on W ednesday’s exam
and on Fri d a y ’s remedial exam.
Note that you
are not penalized for having to take both exams
unless you receive a grade of F on the Wednesday
exam."
The relation of course letter grade to grade points earned by
the end of the semester is shown in Table 4.
"Since only 140 points are required for a course
grade of A those students who earn the full ten
points per unit throughout the course will have
their A for the course at the end of the 14th
unit and will not need to take the 15th unit
to obtain an A."
As in K e l l e r ’s instructional system, this course
relied heavily on aid of students (teaching apprentices)
for such duties as grading and proctoring of exams and
remedial exams, grading of quizzes, and regrading exams.
The apprentices were usually psychology majors who had
taken Verbal Behavior the previous semester and had per
formed well throughout the course.

They received two
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Exam Points Lost

0-3

Letter Grade

Coarse Grade Points

P(pass)

4-5

Q(questionable)

6-8

R(rotten)

9 or more

E(fail)

8

Table
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Friday Remedial Exam Scoring System
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3
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Summary of Weekly Activities

lecture
4) Short quiz
over lecture

IV)

Table 4

Course Grading System

Total Grade Points

Course Letter Grade

At End of Semester

140

or more

A

130

to 139

B

120

to 129

C

1 10

to 119

D

109

or less

E
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semester hours of credit for their work in the course.
Wednesday at 4:00 p.m. the teaching apprentices and grad
uate assistants met with the course instructor.

At this

time the instructor lectured for about one half hour on
any particularly difficult material covered by the Wednes
day exam and any new material that had not been presented
the semester before.
At the end of the lecture folders containing the w e e k ’s
study objectives, an exam and answers, and the students’
exams were passed out to the teaching apprentices.

These

folders were numbered one through fifteen, and each con
tained approximately five exams.

Students in the class

were assigned a particular number on the basis of alpha
betical order.

Students after taking an exam placed their

exams in the folder with the corresponding number.
Each apprentice took one folder to grade.

He was

specifically told not to take the folder he had graded the
week before.

Next the apprentices looked at the exam and

answers to see if there were any questions.

After the

instructor had answered any questions, the apprentices took
the exams to grade.

Graded exams were returned prior

to the Thursday class.
On the Thursday following the first Wednesday exam,
forms for reporting the amount of study time were stapled
to the next u n i t ’s study objectives and handed out in class
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to the students (See Table 5).

The instructor told the

class that some information regarding the amount of time
each student spent studying was needed in order to improve
the course.

The instructor stressed the fact that in no

way would information received regarding a student’s study
time help or hinder a student’s grade.

He hoped the slight

inconvenience of filling out the self-report forms would
be compensated by the fact the information received might
result in the course being improved for future students.
The students were told that a new self-report form
would accompany each new set of study objectives.

These

were distributed to students at the beginning of each class
on Thursday.

The instructor told students to count as

study any time they read their class notes, study objectives,
Verbal B e h avior, or other materials, in preparation for the
Wednesday exam.

Study for the short quizzes over the study

objectives was to be counted as preparation for the Wednes
day exam.

Students were to write the number of study

episodes and amount of time studied in each episode for
each day of the week.
one sitting.

An episode was the time studied at

If a student stopped studying for less than

ten minutes and began studying again, all the study time
was included in one episode.

If a student stopped study

ing for ten or more minutes he was to record a new study
episode.

Students were to round the amount of study to the
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Study Time and Episodes for Exam
After
Wed. Exam Thurs.

Sat

Sun

011

Wednesday

Mon

Tues .

Before
Wed. Exam

.
2.
1

3.

Table
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Self-Report Form

4.
5.
6

.

7.
Any time you read in Verbal Behavior, study your class notes, or study
your objectives for the Wednesday Exam begins a study episode.
If you
stop studying for 10 or more minutes and begin studying again then you
are beginning a second study episode.
When you write down the amount
of time in the study episode you should round to the nearest 5 minutes.
Remember you should only write down study time for the Exam and not
study time for the Remedial Exam.
Study time for quizzes over the
study objectives should be included as study time for the Wednesday
Exam.
If you have any questions, bring them up in class.
ro
VJ1
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nearest five minutes.

If a study episode began before mid

night but lasted into the next morning it was to be counted
as study on the earlier day.

It was stressed that study

for the Friday remedial exam was never to be recorded on
the self-report forms.
At the beginning of the week covering Unit Four an
announcement was made that an experiment was going to be
conducted within the class.

In essence,

some people would

continue to take both types of short quizzes on Monday and
Tuesdays, while others would take only the quizzes over
the lectures or quizzes over the study objectives, and some
would no longer be required to take either of the short
quizzes.

A student would be given the bonus points free

if he were not required, to take a particular type of quiz.
Students were told that if they decided not to be in the
experiment then they were to tell the course instructor or
one of his graduate assistants of their decision;

other

wise they would be included in the experiment.
The cumulative number of points lost on exams two and
three were computed for each of the students that decided
to be in the experiment.

Next, they were rank ordered on

the basis of points lost and divided into high, medium,
and low thirds of the class on the basis of their exam
performance.

Using a table of random numbers (Glass and

Stanley, 1970) the top third were randomly assigned to one
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of four conditions.

The first condition was one in which

subjects would continue to take both the quizzes over the
study objectives and the quizzes over the lectures in
order to have the opportunity to earn bonus points.

The

second condition was such that subjects would continue to
take the quizzes over the study objectives in order to
have the opportunity to earn those two bonus points; they
would be given the two bonus points free for the quizzes
over the lectures.

The third condition was such that

subjects would continue to take the quizzes over the
lectures in order to have the opportunity to earn those
two bonus points; they would be given the two bonus points
free for the quizzes over the study objectives.

The fourth

condition was such that subjects would no longer take any
of the short quizzes in order to have the opportunity to
earn points; they would be given all four bonus points
free.

Next, the middle third and bottom third of the class

were randomly assigned to the different conditions outlined
above.

See Table 6 for a summary of this 3x2x2 experi

mental design.
On Thursday, the day following the exam over Unit
Four, students were told which one of the four conditions
they were to be in for the remainder of the semester.

It

was specified to students that attendance on Monday and
Tuesday was not a prerequisite to receiving any free bonus
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Table 6

Table of 12 Experimental Groups
Derived from the 3x2x2 Design

QS & QL

QS

QL

No Q

High
Performers

Middle
Performers

Low

|

Performers

legend:

j

QS:
Quizzes over Study Objectives
QL:
Quizzes over Lectures
No Q: No Quizzes
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points to which they were entitled.

However, if a student

came to class and was not required to take a particular
quiz, he was still asked to hand in the quiz sheet with
his name on it.

Quiz sheets were supplied to all students.

Completed quizzes and quizzes with only names on them were
collected right after a quiz was taken.

When a quiz was

given at the end of class a teaching apprentice or graduate
assistant collected quizzes at the back of the room, while
another collected them at the front.

This resulted in

reasonable assurance that everyone present returned a quiz
sheet with identification.

A student was said to be present

in class if he handed in at least one completed quiz or
at least one quiz sheet with his name on it.

Only attendanc

at the Monday and Tuesday lectures was assessed as a
dependent variable.
During the middle of one of the class lectures the
instructor said that it was necessary for administrative
purposes to determine which students were taking the class;
students then wrote their names on a sheet of paper that
was given them.

A comparison of the names on this attendanc

sheet with those names of subjects counted as present by
the above stated criterion for being present was made as
a reliability check.

The percentage of agreement was

determined by dividing number of agreements by the total
number of agreements and disagreements times 100.
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All subjects were to continue to fill out the selfreport forms in

the same manner as in previous weeks.

Preparation for

the quiz over the study objectives could

be a variable that would control, at least in part, study
time.

Since the completion of Unit Four marked the

end of taking the quiz over the objectives for half the
subjects, these subjects' data on study time from the
self-reports would be looked at as a dependent variable in
an A B design.

The other half of the subjects who con

tinued to take the quiz over the objectives would be a
control group for any uncontrolled effects due to time.
Data from weeks

two through four were the baseline and

from weeks five

through fourteen were

data

the experimental phase

for those subjects in the A B design.
For study time measurements, only students who turned
in at least two completed self-reports for baseline were
used as subjects.
in self-reports,

Because subjects sometimes did not turn
the following method for determining the

average amount of study time was used.

For weeks two

through four the average amount of study for each day was com
puted by adding together the study on that day from all
the self-reports turned in for those three weeks; then
this total amount of study time for that particular
day was divided by the number of self-reports turned in.
Adding the average study per day for all the days of the
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week yielded the total average amount studied per week
for weeks two through four.

This same method for deter

mining the average amount studied was used for weeks five
through seven, eight through ten, and eleven through
fourteen as long as at least two self-reports were turned
in.
On a few occassions subjects did not turn in a selfreport or only turned in one during one of the four group
ings of weeks ( (1) weeks 2-4,
8-10, and (4) weeks 11-14.)

(2) weeks 5-7, (3) weeks

When this occurred an inter

polation method was used to supply data for the missing
self-reports.
If no self-reports were turned for weeks five through
seven or for weeks eight through ten then study for each
day of the week for the missing periods was determined by
adding the average study time for that day from the previous
average to that of the average study time for that day on
the following average.

This total was then divided by two

to give the average study for each day of the week for the
missing data.

For example, during weeks two through four

a subject studied an average of two hours on Tuesday, no
self-reports were turned in for weeks five through seven,
and he studied' an average of four hours on Tuesday for weeks
eight through ten.

The interpolation would be computed by

adding two hours plus four hours divided by two.
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would result in three hours of study being used as the
student's average study time on Tuesday for the missing
data from weeks five through seven.
If for weeks five through seven or weeks eight through
ten a subject turned in only one self-report then the above
procedure was used with one modification.

Once the aver

age study time was computed using the above procedure,
this computed average was then averaged with the study
time on the one completed self-report.

This resulting

average was then used as the subject's study time for those
weeks in which he turned in only one self-report.
For weeks eleven through fourteen all subjects com
pleted at least one self-report.
turned in one self-report.

However, a few only

In these cases the average

study time of weeks eight through ten was averaged with
the one completed self-report for weeks eleven through
fourteen.

For example, a subject averaged three hours

of study on Tuesday for weeks eight through ten.

For the

last group of weeks the one completed self-report showed
an average of five hours of study on Tuesday.

Averaging

these two resulted in the subject's average amount of
study on Tuesday being four hours for the last four weeks.
On Tuesday, the day before the Wednesday exam over
Unit Fourteen, a thirty-four question multiple choice
exam covering facts from units one through ten was
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taken by all subjects in class.

The presentation of

this review exam was kept secret so that no subjects
would study materials in preparation for the exam.

Stu

dents were told that poor performance on this exam could
in no way hurt their grade in the course, but a good
performance on the review exam might possibly help their
grade.

Correctly answering twenty-four questions gave a

student one grade point.

Correctly answering thirty

questions gave a student two grade points.

The grade

points contingent on answering questions correctly was
used to increase the probability that students would do
their best to answer as many questions correctly as they
could.
On Thursday,

following the Wednesday exam over Unit

Fourteen, a questionnaire was given to all subjects in
class.

On the questionnaire names of subjects in the same

group were placed together with a number beside them
(See Table 7).

Within each of the four conditions labeled

at the top the subjects were divided into high, medium,
and low thirds, based on performance on unit exams two
and three.

The high one third was the top group and the

low one third the bottom group.

Subjects were told that

to keep their answers anonymous they should put at the top
of the questionnaire the number of the group in which they
found their names.

In this way the author would be able
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Table 7

Table Used on Questionnaire in
Order to Know Subject’s Group
While Keeping Name Anonymous

QS & QL

1

xxxx
xxxx
xxxx
xxxx
xxxx

2

xxxx
xxxx
xxxx
xxxx
xxxx

5

xxxx
xxxx
xxxx
xxxx
xxxx

legend:

QS________QL

4

xxxx
xxxx
xxxx
xxxx
xxxx

5

xxxx
xxxx
xxxx
xxxx
xxxx

6

xxxx
xxxx
xxxx
xxxx
xxxx

QS:
QL:
No Q:
xxxx:

7

xxxx
xxxx
xxxx
xxxx
xxxx

8

xxxx
xxxx
xxxx
xxxx
xxxx

9

xxxx
xxxx
xxxx
xxxx
xxxx

No Q

10

xxxx
xxxx
xxxx
xxxx
xxxx

11

xxxx
xxxx
xxxx
xxxx
xxxx

12

xxxx
xxxx
xxxx
xxxx
XXXX

Quizzes over Study Objectives
Quizzes over Lectures
No Quizzes
Indicates Name of Subject
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to determine differences in trends of answering questions
by different groups while keeping the anonymity of in
dividual subjects1 names.

The questionnaire asked sub

jects to answer questions related to the two types of
short quizzes, the self-reports on study time, and whether
or not they had prior knowledge of the "pop” review
exam.

In addition space was allowed for subjects to make

any comments they wanted to about the course.
For purposes of this experiment the dependent variable
of student performance was the raw score on the Wednesday
exam after any corrections in grading had been made during
the Thursday regrade procedure.

Scores on the Friday exams

were not used.
In summary,

subjects were rank ordered on the basis

of exam performance on units two and three and then divided
into high, middle, and low thirds on the basis of their
performances.

Next each subject within each of these three

subdivisions was randomly assigned to one of four experi
mental conditions.
dependent variables:

Data were collected on the following
(a) subjects’ performances as measured

by Wednesday exam scores,

(b) amount and distribution of

subjects’ study time as measured by self-reports,

(c) sub

jects’ retention of course material as measured by a "pop"
review exam,

(d) subjects’ attendance as measured by re

turned quiz sheets with subjects’ names on them, and
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(e) subjects' evaluations of short quizzes and self-reports
as measured by a questionnaire at the end of the course.
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RESULTS
At the end of Unit Eour subjects were randomlyassigned to one of four experimental conditions.

Means

and medians based on average points lost for each subject
on Units Five through Fourteen were computed for each of
the twelve groups in this study.
shown in Table 8.

The median scores are

In addition, there are the median scores

computed across high, middle, and low categories of per
formers (determined by performance on the second and
third Wednesday exams) for each experimental condition
and the median scores computed across the four experimental
conditions for each category of performers.
For both the high and low categories of performers
the rank order of groups on the basis of median scores for
points lost was the same.

Those groups that took both

types of short quizzes had median scores with the fewest
errors.

Groups that took the quizzes over the study

objectives had the next fewest errors, followed by groups
that took the quizzes over the lectures.

Those groups of

subjects that took no quizzes had the greatest number of
errors.

For the middle category of performers the group

that took the quizzes over the lectures had the fewest
errors followed closely by the group that took both types
of quizzes.

The group that took the quizzes over the

objectives had a median that was more than one point
37
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Major Weekly Exams

QS

QL

No Q

Across
Conditions

3.80

4.20

4.25

3.90

QS & QL

5.89

4.40

6.30

5.35

n=5

n=5

n=5

n=3

n=18

6.08

6.40

6.90

7.10

6.45

n=6

n=5

n=5

n=5

n=21

4.60

5.15

4.70

5.95

n=17

n=16

8

n=12

II

4.60

Table

QS:
QL:
No Q:
n=:

II

Legend:

n=4

CM
CM

Across
Categories

II

Low
Performers

n=6

CO

Middle
Performers

3.69

n

High
Performers

Sh
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Median Points Lost on

n=6l

Quizzes over Study Objectives
Quizzes over Lectures
No Quizzes
Number of Subjects Equals

00

greater than the first two groups.

The group with the

greatest number of errors was the one which took no quizzes
In all three categories of performers the experimental
group that had the greatest number of errors based on
medians was that which took no quizzes.
The rank order of medians computed across high, middle
and low categories of performers for each experimental
condition showed very similar trends.

The median with

the fewest errors was for subjects who took both quizzes
followed closely by subjects who took the quizzes over the
lectures.

The median with the next fewest errors was for

subjects who took the quizzes over the study objectives.
The median based on subjects who took no quizzes showed
almost one more point lost than the median by subjects
who took the quizzes over the study objectives.

The

medians computed across the four experimental conditions
for each category of performers showed that the high
performers lost the least number of points, middle per
formers lost the next fewest points, and low performers
lost the most points.
Means for each group and means across the categories
of performers and across experimental conditions are shown
in Table 9.

Looking at one category of performers at a

time does not show the relatively consistent trends found
in the median data.

For high performers the mean with

fewest errors was by subjects who took the study objective
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Major Weekly Exams

QS & QL

QS

QL

Ho Q

Across
Conditions

High
Performers

4.49

3.77

4.45

4.20

4.23

Middle
Performers

4.68

6.45

5.34

6.04

5.58

Table
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Mean Points Lost on

vx>

Low
Performers

5.73

6.56

6.10

6.40

Across
Categories

4.98

5.48

5.24

5.57

Legend:

6.18

QS:
Quizzes over Study Objectives
QL:
Quizzes over Lectures
No Q: No Quizzes

o

4-1

quizzes.

For middle and low categories, means with the

fewest errors were "by subjects who took both types of
quizzes.

The means computed across categories of per

formers for each experimental condition show a similar
trend to the median data.

The differences between groups

are smaller, but the group with the fewest errors was by
subjects who took both types of quizzes.

Subjects who

took no quizzes averaged the most errors.

Intermediate

between these two were means by subjects who took only
the quizzes over the study objectives.

M e a n data showed

the same rank order of categories of performers as did the
median data.

A three w ay analysis of variance with

weighted means (Stoline, Barr, and Anema,

1972) showed no

significant main effects attributable to either type of
short quiz, and the results of this analysis are shown in
Table 10.
Comparing the distribution of study time during the
experimental phase to baseline shows that on the average
subjects studied a greater percent of time just prior
to the Wednesday exam during the experimental phase than
during the baseline phase.

The grand mean for study on

Tuesday and Wednesday morning was 14-$ greater during the
experimental phase than in baseline.

The mean and median

percentages of shift to more study on Tuesday and Wednes
day morning show quite large between-group differences.
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Means Computed on Average Number of Points Lost
Weekly Exams during the Experimental Phase

SOURCE

SUM OE SQUARES

DE

MEAN SQUARE

E

PROB

43.28

2

21.64

7.09

.002

B

.30

1

.30

0.10

.755

C

2.85

1

2.85

0.94

.338

10.28

7

1.47

0.48

.844

WITHIN

149.54

49

3.05

TOTAL

205.38

60

INTERACTION

Legend:

10

A

Table
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Three Way Analysis of Variance with Weighted

Source A: Categories of Performers
Source B: Quizzes over Study Objectives
Source C: Quizzes over Lectures

ro

43

(See Table 11).
trends.

Both mean and median data show the same

Subjects who took both types of quizzes and

those who took only the quizzes over the study objectives
had mean shifts of 7$ and 10$ respectively (medians of 9$
and 6$ respectively).

Subjects who took only the quizzes

over the lectures and those who took no quizzes had mean
shifts of 18$ and 20$ respectively (medians of 17$ and
18$ respectively).
A comparison using a Mann Whitney U Test (Ferguson,
1966) was made between all subjects who took the quizzes
over the study objectives and those who did not.

This

showed that subjects who took the quizzes over the study
objectives shifted their study to Tuesday and Wednesday
morning significantly less in the experimental phase than
subjects who did not take this type of short quiz.

The z

score was 2.88

and significance was beyond the .01

level.

For these same

two groups a second Mann Whitney U Test was

computed on the average percent of shift to more study on
Tuesday and Wednesday morning for weeks 11-14, as
compared to baseline.

Again subjects who took the quizzes

over the study objectives shifted their study to just prior
to the Wednesday exam significantly less than subjects, who
did not take these
and was beyond

quizzes.

The z score this time

was 3.38

the .001 level of significance.

For subjects who took the quizzes over the study
objectives and those who did not, the average percent of
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More Study on Tuesday and Wednesday Morning

S

High
Performers
Middle
Performers

No Q

Across
Cnnd itinna

15%

25%

16%

(6%)

(16%)

(24%)

(17%)

2%

19%

25%

18%

16%

(0%)

(26%)

(29%)

(18%)

(16%)

1%

13%

17%

(4%)

(12%)

(14%)

(12%)

7%

10%

18%

20%

14%

(9%)

(6%)

(17%)

(18%)

OS & QL

QS

.. QL

14%

8%

(18%)

Table
11
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Mean and Median Percents of Shift to

Low
Performers
Across
Categories

Legend:

QS:
QL:
No Q:
( ):

6%
(1 o%)

9%

Quizzes over Study Objectives
Quizzes over lectures
No Quizzes
Indicates Median

4=-
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study prior to Tuesday and the average percent of study
for Tuesday and Wednesday morning together are presented
for baseline, weeks 5-7, weeks 8-10, and weeks 11-14
in Table 12.

The average percent of study on Tuesday and

Wednesday morning together is approximately the same for
both groups in baseline.

During baseline all subjects took

the quizzes over the study objectives.

During weeks 5-7

subjects who continued to take the quizzes over the study
objectives shifted their study, such that they were
averaging 5% more study on Tuesday and Wednesday morning
than in baseline.

Subjects who no longer took the quizzes

shifted 16$ for this same period of time— an 11% greater
shift than subjects who continued to take the quizzes over
the study objectives.
For the experimental phase subjects who took the
quizzes over the study objectives appeared to have leveled
out their average increase of study on Tuesday and Wednes
day morning to between 5% and 10% over that of baseline.
During the experimental phase subjects who no longer took
these quizzes steadily increased the average amount
studied on Tuesday and Wednesday morning as compared to
baseline.

During the last four weeks of the experimental

phase subjects who no longer took the quizzes over the study
objectives averaged 86$ of their study on Tuesday and Wed
nesday morning as compared to 62$ in baseline.
The mean and median percent of change in the total
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Early in the Week and Late in the Week

Mean of Subjects Who

Mean of Subjects Who

Took Quizzes over

Did Not Take Quizzes

Study Objectives

Over Study Objectives

Weeks 2-4
(Baseline)

eo

62%

Weeks 5-7

22%

16%

Weeks 8-10

00
o

%

56%

Weeks 5-7

39%

61%

5%

Weeks 8-10

34%

66%

10%

18%

Weeks 11-14

36%

64%

8%

14%

86%

24%

Weeks 11-14

12

44

Shift

Table

Late
Study

Shift

Weeks 2-4
(Baseline)

%

Early
Study

00
t>-

Late
Study

o

Early
Study

C\J
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Average Percentages of Time Spent Studying

Legend: Early Study: Study prior to Tuesday
Late Study:
Study on Tuesday and Wednesday morning
% Shift:
Increase in percent of time spent studying on Tues
day and Wednesday morning over that in baseline

-F*
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time spent studying during the experimental phase are
presented in Table 13.

For each group the total time

spent studying in baseline has been given the value of 100$.
There appear to be no systematic trends in the change of
time spent studying due to any of the experimental
conditions.

A three way analysis of variance with weighted

means was computed on the average per cent of study during
the experimental phase as compared to baseline, and is
shown in Table 14.

This analysis showed no significant

differences between any two groups.
For weeks 2-4 (baseline) the mean and median per
centage of attendance at lectures was computed, and are
shown in Table 15.

The mean and median percentage of

attendance for each group was very high.

For each experi

mental condition the mean attendance was 96$ and the
median was 100$.

A three way analysis of variance with

weighted means was computed on frequency of attendance
during this baseline period, and is shown in Table 16.
There were no significant differences between any two
groups.
The mean and median average percentages of attendance
at lectures was computed for weeks 9-14, and are shown
in Table 17.

Those groups of subjects who continued to

take the quizzes over the lectures had approximately the
same average percent of attendance as in baseline.

Subjects

who took only the quizzes over the study objectives decreased
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Mean and Median Percent of
Total Time Studied per Week
Across
Baseline
High.
Performers

128 (106)

96 (92)

115 (108)

106

Weeks 8-10

80 (75)

119 (120) 109 (98)

124 (110)

108

Weeks 11-14

75 (76)

104 (90)

100 (100)

Weeks 5-7

96 (97)

Weeks 8-10

94

(102)

102 (98)

115 (93)

99

100 (100) 100 (100) 100 (100)

100

96 (80)

96

96 (104)

96 (96)
(l04)

99

141 (141)

104

100 (100) 100 (100) 100 (100)

100

102

(92)

91 (86)

95

(84)

75 (68)

104

Baseline

100 (100)

Weeks 5-7

109 (106)

93 (92)

113 (112) 100 (93)

104

Weeks 8-10

96 (92)

99 (92)

114 (119)

91 (80)

100

Weeks 11-14

96 (90)

77 (74)

109 (92)

87 (86)

92

100

100

100

100

100

Weeks 5-7

97

106

102

104

102

Weeks 8-10

90

107

106

106

102

Weeks 11-14

93

91

95

114

98

Baseline
Across
Categories

100

85 (78)

Weeks 11-14 109 (114)

Low
Performers

100 (100) 100 (100) 100 (100)

Weeks 5-7

Baseline
Middle
Performers

100 (100)

Legend: Q3:
QL:
No Q:
( ):

Quizzes over Study Objectives
Quizzes over Lectures
No Quizzes
Indicates Median

CO

Means Computed on Changes in Total Time Spent Studying by Subjects
In Experimental Phase as Compared to Baseline

SOURCE

SUM OE SQUARES

DE

MEAN SQUARE

E

PROB

A

347.38

2

173.69

0.20

.821

B

771.57

1

771.57

0.88

.354

Table

C

791.32

1

C\]
•
CT\
o-

0.90

.348

14
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Three Way Analysis of Variance with Weighted

5693.28

7

813.32

0.93

.497

WITHIN

37802.66

43

879.13

TOTAL

45262.98

54

INTERACTION

legend: Source A
Source B
Source C

Categories of Performers
Quizzes over Study Objectives
Quizzes over Lectures

-F*

VD

High
Performers

Low
Performers
Across
Categories

Legend:

QS:
QL:
NoQ:
i( ):

QS

QL

94%

100%

100%

(100%)

(100%)

(100%)
97%
(100%)
97%
(100%)
96%
(100%)

95%
(100%)
93%
(100%)
96%
(100%)

97%
(100%)
90%
(100%)
96%
(100%)

No Q
92%
(100%)
100%
(100%)
97%
(100%)
96%

Across
Conditions
97%
(100%)
97%
(100%)

15

Middle
Performers

QS & QL

Table
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Mean and Median Attendance during Baseline

94%
(100%)
26g

(100%)

Quizzes over Study Objectives
Quizzes over Lectures
No Quizzes
Indicates Median
vn

o

Computed on Frequency of Attendance
During Baseline

SOURCE

SUM OE SQUARES

DE

MEAN SQUARE

E

PROB.

0.25

2

0.13

0.33

.726

B

0.00

1

0.00

0.00

1.000

C

0.12

1

0.12

0.00

1.000

1 .88

7

0.27

0.69

.682

WITHIN

19.16

49

0.39

TOTAL

21.31

60

INTERACTION

Legend:

16

A

Table
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Three Way Analysis of Variance with Weighted

Source A: Categories of Performers
Source B: Quizzes over Study Objectives
Source C: Quizzes over Lectures

VJl

Weeks Nine through Fourteen

QS & QL
High
Performers
Middle
Performers
Low
Performers
Across
Categories

Legend:

QS:
QL:
No Q:
( ):

91$
(91 $)

QS
94$
(100$)

100 $

82$

(100$)

(91$)

97$
(100$)
96$
(100$)

74$
(82$)
84$
(91$)

QL

No Q

97$

89$

(100$)
91$
(100$)
93$
(100$)
94$
(100$)

(95$)

Across
Conditions
93$
(100$)

42$

83$

(36$)

(95$)

87$

88$

(82$)

(95$)

76$

88g

LI
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Mean and Median Attendance for

(82$)

Quizzes over Study Objectives
Quizzes over Lectures
No Quizzes
Indicates Median
vji

rvj
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their average attendance from 96% in baseline to 84%
during weeks 9-14.

Subjects who no longer took any

quizzes decreased their average attendance from 96% in
baseline to 76% during weeks 9-14.
flected the same trends.

Median values re

A three way analysis of variance

was computed on frequency of attendance at lectures during
weeks 9-14, and is shown in Table 18.

There was a

significant main effect attributable to the quizzes over
the lectures.

Subjects who took the quizzes over the

lectures attended lectures more often than other subjects.
Secondly, there was a main effect attributable to the cate
gorization of subjects into high, middle, and low performers.
High performers attended lectures the most often.
addition, there was a significant interaction.

In

An in

spection of means when cell means were corrected for row
and column effects showed that one cell (middle performers
who took no quizzes) was the main contributor to this
interaction.

This cell contained only three subjects, the

least of any cell.

No further analysis or interpretation

was made.
During one of the weeks of the experimental phase a
reliability check was taken on attendance.

All subjects

in class were asked to write their names on a paper handed
out to them in the middle of one lecture period.

The names

on this list was compared with the names of subjects counted
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Three Way Analysis of Variance with Weighted
Means Computed on Frequency of Attendance
For Weeks Nine through Fourteen

SOURCE

SUM OF SQUARES

DF

F

MEAN SQUARE

PROB

A

24.62

2

12.31

5.02

.010

B

8.83

1

8.83

3.60

.064

C

46.29

1

46.29

18.87

.000

65.26

7

9.32

3.80

.002

WITHIN

120.22

49

2.45

TOTAL

237.31

60

INTERACTION

Legend:

Source A:
Source B:
Source C:

Categories of Performers
Quizzes over Study Objectives
Quizzes over Lectures

55

present using the procedure outlined in the Method section.
The number of agreements was divided by the total number of
agreements and disagreements times 100 yielded a value of
98$ agreement.
The mean and median performances on a "pop" review
exam are presented in Table 19.

Simils.r trends to the data

on weekly exam performance were not found in the data on
the review exam performance.

Subjects who took the quizzes

over the lectures had the highest average points earned
on the exam, yet subjects who took these quizzes plus the
quizzes over the objectives had a lower average.

High

performers averaged only one and one half points more than
low performers, while low performers averaged one point more
than the middle performers.

A three way analysis of vari

ance with weighted means was computed on the points earned
on this "pop" review exam, and is shown in Table 20.

No

significant differences between any two groups were found.
A questionnaire was distributed to students during
the fourteenth week of the study.

Answers to questions

on the questionnaire were approximately the same for groups
of subjects who were within the same experimental condition.
Answers to the questionnaire are given as percentages of
subjects who answered a question a particular way.

Per

centage values are given for subjects within each of the
four experimental conditions.

Table 21 gives the questions
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Questions on the "Pop" Review Exam

High
Performers
Middle
Performers

QS & QL

QS

QL

No Q

Across
Conditions

22

26

24

25

24.0

(22)

(25)

(24)

(25)

19

19

25

23

(19)

(19)

(25)

(23)

22

22

24

22

(22)

(22)

(24)

(24)

20.9

22.2

24.3

23.3

21.5
61
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Mean and Median Number of Correctly Answered

Low
Performers

Across
Categories

Legend:

QS:
QL:
No Q:
( ):

22.5

22.7

Quizzes over Study Objectives
Quizzes over Lectures
No Quizzes
Indicates Median

VJl
CTi

Means Computed on Points Earned
On a up op” Review Exam

SOURCE

SUM OF SQUARES

DP

MEAN SQUARE

F

PROB

73.51

2

36.76

2.10

.134

B

29.00

1

29.00

1.66

.204

C

3.00

1

3.00

0.17

.680

237.65

7

33.95

1.94

.085

768.88

44

17.47

1129.83

55

INTERACTION
WITHIN
TOTAL

Legend:

20

A

Table
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Three Way Analysis of Variance with Weighted

Source A: Categories of Performers
Source B: Quizzes over Study Objectives
Source C: Quizzes over Lectures

VJl

58
Table 21

Questions Regarding Self-Reports on StudyTime and Subjects 1 Answers to Them
1. How accurately did your study time sheets reflect your
actual study time?
Not at all
1
QS&QL
QS
QL
No Q

0$
0$
0$
0$

2

Moderately
3

6$

6$

6$

6$;
18$
0$

0$
0$

Accurately
5

4
41 $
19$
53$
50$

47%
69$
29$
50$

2. As compared with the last five study time sheets the
first five study time sheets were ...
Less Accurate
1

CD

1-3

•

QS&QL
QS
QL
No Q

0$

0$

0$

12$

0$

0$

0$

0$

1

Legend:

Equally Accurate
4
3
76$
65$
50$
71$

study time sheets showed
Much
More

QS&QL
QS
QL
No Q

2

More
2

0$

18$

0$

6/0

0$
0$

19$
7$

More Accurate
5
0$

24$
18$
19$
14$

6$
31$
14$

time than I

Same
3

Less
4

70$
76$
69$
86$

12$
18$
6$
7$

Much
Less
5

QS:

Subjects Who Took Quizzes
Over Study Objectives
QL:
Subjects Who Took Quizzes
Over Lectures
No Q: Subjects Who Took No Quizzes
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0$
0$
6$
0$
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related to the self-reports.

Over 80$ of the subjects in

each condition stated that the self-reports were more than
moderately accurate.

At least 50$ of the subjects in each

condition said that the last self-reports were as accurate
as the first few.

Most of the remaining subjects thought

the first few self-reports were slightly more accurate than
the last.

The majority of subjects in each condition felt

that the self-reports accurately reflected the amount of
time they had spent studying.

In answer to a question

concerning prior knowledge of the "pop” review exam,
subjects who took both types of quizzes and those who took
only the quizzes over the study objectives said they had
not known about the "pop" review exam.

However, one sub

ject who took the quizzes over the lectures and two who
took no quizzes stated that they had knowledge that this
exam would be given.
Almost all subjects in each experimental condition
correctly picked the experimental conditions that the
experimenter thought would result in the best and the
worst exam performances (See Table 22).

The majority of

subjects in each condition agreed with these predictions.
A few subjects believed that all groups would perform
equally well on the Wednesday exams.
The majority of subjects in each condition said that
taking the quizzes over the study objectives helped or
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Table 22

Predictions about the Quizzes

ArlBoth Types of Quizzes Taken
B: Quizzes over Study Objectives Taken
C: Quizzes over lectures Taken
D: No Quizzes Taken
E: All Groups Would Perforin the Same
1. Which of the four groups would you predict would
perform best on the Wednesday Exams? (Raw score not
including bonus points,)
2. Which of the four groups do you think the experimenter
predicted would perform best on the Wednesday Exams?

B
QS&QL
QS
QL
No Q

6 1// (94/0
0 / (6/)
76/ (100/) 6/ (
0/
76/
co/5
(12/)
87/
69/ (85 /)
8 / (8/)
69/
61

D

C
6/
0/
7/
0/

E

22/ (0 /)
0 / CO/)
0/ (0 /j
8 / (oZ)

(0 /)
CO/}
(0 / )
(o /)

11/
18/
0/
16/

3. Which of the four groups would you predict would
perform worst on the Wednesday Exams?
4. Which of the four groups do you think the experimenter
predicted would perform worst on the Wednesday Exams?

A
QS&QL
QS
QL
No Q

6/

(0/)
0/ (0/)
0/ (0/0
8 / (OZ)

B
11/
0/
6/
0/

O
(0/)
(0/)
(0/)
(oZ)

6/
0/
6/
8/

D
(0/)
(0/j
C0/)
(0/)

E
56/
83/
88/
62/

(100/) 22/
(94/) 17/
(100/) 0/
(92/) 23/

Legend: QS:

Subjects Who Took Quizzes
Over Study Objectives
QL:
Subjects Who Took Quizzes
Over Lectures
No Q: Subjects Who Took No Quizzes
( ): Indicates Answers to
Questions 2 and 4
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(0/]
(6 /,
(O'
(8 /]
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would have helped them perform better on the Wednesday
exams (See Table 23).

The highest percentage of subjects

that disagreed with this was subjects who took no quizzes.
This same group was the only group which did not have a
majority of its subjects stating that the lecture quizzes
helped or would have helped them perform better on the
Wednesday exams.

The majority of subjects in each condition

stated that in order to increase the probability of a person
doing well in Verbal Behavior they would put him in the
condition requiring him to take both types of quizzes.
In summary, the following results were found in the
experimental phase of this study.

Subjects who took both

types of short quizzes tended to lose the least number of
points, while subjects who took no quizzes tended to lose
the most.

Subjects who took only one type of quiz tended to

lose an intermediate number of points.

Subjects who took

the quizzes over the study objectives tended to distribute their
study more evenly within the week than subjects who did
not take them.

Subjects who took the quizzes over the

lectures tended to come to lectures the most often while
subjects who took no quizzes tended to come the least often.
There were no significant differences between groups
for changes in the average total time studied per week.
There were also no significant differences between groups
on performance on a "pop" review exam.

On the questionnaire
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Table 23

Questions Regarding Short Quizzes
1. Do you think; that taking quizzes over the objectives
helped (or would have helped) you perform better on
the Wednesday Exams?
a lot
QS&QL
QS
QL
No Q

a little

$
35$
18$
7$

no better

50$
47$
69$
57$

22

worse
0$

28$
18$
12$
36$

0$
0$
0$

2. Do you think that taking quizzes over the lectures
helped (or would have helped) you perform better on
the Wednesday Exams?
a lot
QS&QL
QS
QL
No Q

a little

28$
18$
12$
7$

no better

44$
53$
70$
36$

worse

28$
29$
18$
57$

0$
0$
0$
0$

3. In which group would you place a person in order to
increase the chances of his (her) performing well in
Psychology 260, Verbal Behavior.
A. Free bonusi points
B. Must take the quizzes over the stud:;- objectivei
c. Must take the quizzes over the lectures
D. Must take both types of quizzes
E. Does not matter
A
QS&QL
QS
QL
No Q
Legend:

17$
12$
7$
0$

B
6$

$
13$
14$

1 8

0
6$

$
7$
7$

0

D

E

$
70$
60$
50$

11$

61

0$
.13$
29$

QS:

Subjects Who Took Quizzes
Over Study Objectives
QL:
Subjects Who Took Quizzes
Over Lectures
No Q: Subjects Who Took No Quizzes
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most subjects stated that the self-reports were accurately
completed.

Most subjects also said that the condition

requiring students to take both quizzes should result
in better performance on the major Wednesday exams.
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DISCUSSION

On major weekly exams subjects who took either or
both short quizzes tended to perform better than subjects
who took no quizzes.

Median scores seem more appropriate

than means in this study since the few extreme scores
affect medians much less than means.

The median of

average points lost per week for subjects who took no
quizzes was more than one full point greater than that
for subjects who took the two types of quizzes and for
those who took only the quizzes over the lectures and
almost a full point more than subjects who took the quizzes
over the objectives (See Table

8

, page 38).

The one point

difference may seem small, but for this course’s pass
criterion for major exams one point was often crucial and
of large practical significance for subjects.

Even if a

subject missed a pass by only one point he would receive
only two grade points as compared to ten for a pass.

He

then would have to take the remedial exam on Friday in order
to have the opportunity to earn the maximum number of grade
points for the week.

A loss of only eleven grade points

during the semester would result in a decrease in one
full letter grade for the semester.
The difference in medians of average points lost per
week between each successive category of performers was
64
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a little more than one point.

Subjects who were placed in

the category of high performers on the basis of their
early exam performances tended to lose one point less
per exam than middle performers, while middle performers
tended to lose one less point per exam than low performers.
A three way analysis of variance showed significant dif
ferences between means of the categories of performers.
The differences between means of successive categories of
performers were also approximately one point.

This is

further support that a one point difference between
categories of performers and between groups of subjects
in different experimental conditions is a relatively
large difference.
The minimum pass criterion on the Wednesday exam was
two points lost.

The mean number of bonus points earned

each week on the preparatory quizzes was three and one
half of four possible points.

Adding this average number

of bonus points earned to the minimum pass criterion of two
results in an "adjusted” pass criterion of five and one
half.

Only 42$ of the subjects who took no quizzes had

averages of points lost that were equal to or less than
this value as compared to

65

$ of the subjects who took

one or both types of quizzes.

Subjects who took no quizzes

received four noncontingent bonus points; thus, their
adjusted pass criterion was six.

These subjects' median
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for average points lost was under this value,

so it is

possible that these subjects were performing just well
enough to pass most exams.

This would support the find

ings by Johnston and his colleagues (1971;

1973) that

subjects tended to perform just well enough to be within
the minimum performance criterion for an A.

If the main

controlling variable of exam performance was the pass
criterion, then there should have been an approximately
equal percentage of subjects in each condition who had
averaged scores on exams that were equal to or below their
respective minimum pass criteria.

An adjusted pass criterion

was determined for subjects in each of the four experimental
conditions by adding these subjects’ average points
earned on quizzes taken each week to the free bonus points
to which they were entitled; this sum was then added to
the minimum pass criterion.

Still 63$ of those subjects who

took quizzes had average scores on exams that were below
their respective pass criteria as compared to only
subjects who took no quizzes.

50

$ of the

The pass criteria may

have been important variables controlling subjects’
exam performances, but the greater percentage of average
passes on exams by subjects who took quizzes indicates that
taking the quizzes was probably an additional factor con
trolling high exam performances.

To better determine the

extent to which the quizzes controlled exam performance
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one would have to devise a method such that subjects in
each condition would have exactly the same pass criterion.
If the pass criterion could be the same for all subjects,
then it would be more likely that any differences found
between groups would be due to the effects of the different
quiz conditions.
The relatively high weekly exam performances by sub
jects who took the quizzes prior to the Wednesday exams
support the findings of Hoehle, Williams, and Lawrence
( 1 9 7 2 ) that subjects who took brief quizzes over material
outlined in study objectives tended to perform slightly
better on the following major exams than students who did
not take the quizzes.

The present study found that not

only was this the case, but in addition subjects who took
quizzes over material presented in lectures also tended
to perform better.
The trends found in the data on weekly exam perfor
mances were not replicated in the data on performances on
the "pop" review exam.

The low performers averaged one

point higher on this exam than the middle performers.

The

difference between the low and high performers was quite
small.

The review exam may not have been a valid measure

of retention.

First, this exam was written by teaching

apprentices and then edited by the present author; whereas,
the quizzes and weekly exams were composed by the course
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instructor.

The writers of the review exam may have com

posed an exam which might have sampled quite different
student behaviors than the exams composed by the instructor.
Secondly, the review exam was made up of multiple choice
questions; whereas, the quizzes and weekly exams were made
up of short essay questions.

The behaviors required to

correctly answer essay questions may be quite different
from those needed to correctly answer multiple choice
questions.

Having only thirty-four multiple choice

questions means that only about three questions over each
unit were asked.

This is an extremely small sampling of

the subjects’ repertoires as compared to the comprehensive
weekly exams; and therefore, there was a greater probability
of sampling error.

In order to have a more valid measure

of retention the instructor would need to make up a com
prehensive exam composed of questions that are the same
or similar type as that of the weekly exams.

With this

greater sampling of subjects’ repertoires one is more
likely to find "true differences" between subjects.
In this study, most subjects’ distribution of study
within the week changed as the semester progressed such
that they studied a greater percentage of the time just
prior to the Wednesday exam than they had during the first
few weeks.

One reason for this shift may be that most

subjects found they could decrease the percent of time
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spent earlier in the week in preparing for the Wednesday
exam without a consequent decrease in weekly exam perfor
mances.
It was conceivable that when students discontinued
taking the quizzes over the objectives their patterns and
distribution of study within the week would change very
gradually.

These subjects had taken the quizzes over

the objectives for four weeks and it seemed unlikely
that they would change their patterns of study abruptly.
Skinner (1969) has called this type of alteration of
behavior as a function of changes in the environment
’'contingency-shaped behavior" as opposed to "rule-governed
behavior".

An example should clarify this distinction:

"A scientist may ’play billiards intuitively as a result of
long experience,
distances,
(Skinner,

or he may determine masses, angles,

frictions, and so on, and calculate each shot"
1969, p. 166).

The former behavior is "contingency

shaped", while the latter is "rule-governed".

In the

present study the changes in the distributions of time
spent studying by subjects who discontinued taking the
quizzes over the objectives seemed to be a combination of
contingency-shaped and rule-governed behaviors.

In the

first weeks after being told they would no longer take the
quizzes over the objectives, these subjects showed a
relatively large and immediate increase in the percent
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of time they studied on Tuesday and Wednesday morning—
suggesting "rule-governed behavior".

As the experimental

phase continued these same subjects continued to have
steady increases in the percent of time spent studying on
Tuesday and Wednesday morning— an example of "contingency
shaped behavior".
For purposes of this analysis late study was study
for weekly exams that occurred on Tuesday and Wednesday
morning.

During baseline late study comprised 56$ of the

study by subjects who continued to take quizzes over the
study objectives in the experimental phase, and comprised
62% of the study by subjects who did not take these quizzes
during the experimental phase (See Table 12, page 46).
The maximum percent that late study could be increased by
subjects who took the quizzes over the objectives was 44%
(56% (in baseline) + 44$ = 100$), while the maximum by
subjects who did not take these quizzes was
baseline) + 38$ = 100$).

38$

(6 2 $ (in

Since the maximum possible in

crease in late study was less for subjects who did not take
the quizzes over the objectives,

one might expect a ceiling

effect which would have tended to limit increases in late
study.

Despite this possible bias, during weeks 11-14

subjects who did not take the quizzes over the objectives
increased their late study such that it was 24$ greater
than their late study in baseline— a 16$ greater increase
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in late study than that by subjects who took the quizzes
over the objectives.
In the study by Hoehle et al (1972) the researchers
inferred that subjects who took quizzes over the objectives
prior to the major exam were forced to make more frequent
contact with course material.

If by frequency of contact

these authors meant total time spent studying then the
results of the present research would not support their
statement.

In the present study there were neither sig

nificant differences nor noticeable trends from which
one could suggest that subjects who discontinued taking
quizzes over the objectives decreased their total time
spent studying, as compared to subjects who continued to
take these quizzes.

There were significant differences in

changes in distributions of time spent studying, but not
in the total time spent studying.

If Hoehle et al had

used some method to measure students’ study time, they
may have gotten similar results to the present study.

On

the other hand, the Hoehle study was conducted in a course
with only five major exams, as compared to the weekly exams
in the present study.

With the less frequent testing schedule

students who postpone their study to the day or two before
an exam may not have alotted enough time to study for the
exam.

Subjects who took the quizzes a few days prior to

the exams may have spent more time studying than subjects
who did not take the quizzes.

In a weekly testing format
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students who procrastinate their study until the night
before an exam probably still have enough time to study
all the material to be covered by the exam.
The present results on study time support the findings
of Mawhinney eft al (1971).

In both studies, with more

frequent testing schedules students distributed their
time spent studying more evenly throughout the week than in
less frequent testing schedules.

Also in both studies,

with less frequent testing schedules students spent a much
greater percent of their time studying just prior to the
exam than they did in the more frequent testing schedules.
Similar results were found in similar conditions while
using quite different methods of obtaining the data on
study time.

This would tend to support the validity of

the self-reporl as a method of determining subjects’
study time.
Born, Gledhill, and Davis (1972) found that with the
more frequent testing schedule of a PSI course students
spent more time studying outside of class than students
enrolled in a traditional lecture course.

In the weekly

testing format of the present study subjects who were
changed to less frequent testing schedules (fewer or no
quizzes taken) after baseline phase did not decrease their
total time spent studying.

As mentioned in reference to

the Hoehle _et al ( 1 9 7 2 ) study, the weekly exam format may
have been such, that the material tc be covered on the
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exams could be sufficiently studied just the night before
the exam.

All subjects would have ample opportunity to

study whether they postponed study to the night before
or not; and therefore, there was a smaller probability
of finding differences in the changes in total time spent
studying between groups of subjects who were in the
different conditions.
When the experimental phase began the means of per
formances for subjects who were in different experimental
conditions, but in the same category, were approximately the
same.

As the semester continued differences in means between

these groups occurred, yet there were not comparable dif
ferences between these groups on the basis of changes in
the percent of total time spent studying.

If the average

total time spent studying remains constant while exam
performances become relatively better then study time is
becoming increasingly efficient.

The average performances

of subjects who took quizzes was relatively high during the
experimental phase; therefore,

their time spent studying

was more efficient than that of subjects who did not take
qu iz ze s.
In the Mawhinney and Born studies subjects' time
spent studying was directly observed because these
researchers controlled the time and place that students
could study.

The present study used a more indirect
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method of determining time spent studying;
out self-reports on time spent studying.

subjects filled
With this

method subjects were allowed to study when and where they
chose.

It is possible that subjects did not fill out the

self-reports accurately.

However, on an anonymously

answered questionnaire, the majority of subjects stated
that throughout the semester they accurately completed
the self-reports.

When asked about the difficulty of

filling out the self-reports most students replied that
with the self-reports attached to their objectives
it was a simple matter to write down the amount and
time of study.

Further support for the validity of the

self-reports is the similar findings to the present study
that Mawhinney et al obtained using a direct measure of
observing study time.
Keller (1968), Ferster (1968), and Lloyd et al (1972)
have reported low frequencies of students attending
lectures when material presented in lectures was irrelevant
to questions that would be asked on exams.

Lloyd found

that attendance was relatively high when material presented
in lectures was relevant to questions that would be asked
on future exams.

In the present study material presented

in lectures was always relevant to questions that would
be asked on the following exam.

One student commented

that he "found the lectures interesting, instructive, and
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informative".

J?or this course the mean percentage of

attendance by subjects during baseline was
was

88

$ during weeics 9 - H .

96

$, and

This latter percent was very

high considering the fact that many subjects no longer
took quizzes to earn bonus points; and therefore,

they

had less reason to come to lectures.
The findings 0n attendance in the present study
support the findings of the Lloyd study on lecture atten
dance.

In the Lloyd study when subjects were given course

credit for coming to lectures, lecture attendance was
relatively high.

In the present study, the mean attendance

of subjects in each condition who took quizzes in order
to earn bonus points was greater than that by subjects
who were given bonus points noncontingently.

In both

the Lloyd e_t a^L study and the present study subjects
attended lectures itone often when lecture attendance
increased the probability of receiving high course grades.
The relatively low attendance during weeks 9-14 for sub
jects who no longer took the quizzes may have been due
to the fact that lectures were no longer opportunities
for them to earn bonus points.
The mean attendance by subjects who took the quizzes
over the objectives was about

10$

lower than the mean of

subjects in the other two conditions in which quizzes
were taken.

It would seem that their mean attendance
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should at least be equal to that of subjects who took
only the quizzes over the lectures since both these
groups had the opportunity to earn one bonus point per
lecture.

The percent that subjects correctly answered

each of the two types of short quizzes was computed.
These values are based only on data from subjects who
took either or both types of quizzes throughout the
semester.

Quiz questions over the study objectives

were correctly answered 71$ of the time, while quiz
questions over the lectures were correctly answered
of the time.

89

$

The lower percentage of correctly answered

quiz questions over the objectives may have been due to
these questions having been more difficult.

Another

possibility is that preparation for the quizzes over the
objectives meant that a subject had to study outside of
class prior to the quiz.

If a subject did not prepare for

the quiz the probability of correctly answering the ques
tion was greatly reduced.

Both the above possibilities

could explain the lower percentage that subjects correctly
answered quizzes over the objectives.

Since subjects

correctly answered these questions less often than subjects
who took quizzes over the lectures correctly answered their
quiz questions, lecture attendance for this former group
of subjects was less of an opportunity to earn bonus points,
and therefore there was less reason for them to attend lectures.
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The medians of lecture attendance for subjects in
each condition and the medians of average points lost
per exam for subjects in each condition show an interesting
correlation.

Medians for attendance by subjects who took

both types of quizzes and those subjects who took only
the quizzes over the lectures were both

100

$; their medians

of average points lost per exam were 4.60 and 4.70
respectively.

The medians for attendance for subjects

who took only the quizzes over the objectives and subjects
who took no quizzes were 91$ and 82$ respectively; their
medians of average points lost per exam were
5.95 respectively.

5

.1 5 , and

Means also show this same correlation.

Judging by this correlation it looks as though attendance
at lectures may be one of the most important variables
determining weekly exam performances.
it rather candidly:

One student phrased

"It has been my experience that if

you miss even one lecture you may as well conceed a few
points" on the Wednesday exam.
why this may be the case,

There are several reasons

first, the instructor presented

material in lecture that was not covered in the reading
assignment.

Second, the instructor discussed the more

difficult study objectives in class.

Third, during the

lecture periods the instructor answered questions by
students concerning the course and course material.
of the most important functions of the quizzes may be
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that they increase the probability of most students coming
to lecture.
Early in the semester all students in the course
were asked if they would be willing to participate in
this experiment.

If a student declined, he received

no free bonus points; he had to earn bonus points by
answering quiz questions correctly during the lecture
periods.

Despite this, four students declined because

they thought that the quizzes would help them to study
earlier in the week in preparation for the Wednesday
exam.

Of the subjects who initially were in the study

seven either dropped the course or took incompletes.
Of these seven, three (two middle performers and one
low performer) were in the condition in which no quizzes
were taken, one (low performer) was in the condition in
which only the quizzes over the objectives were taken,
one (low performer) was in the condition in which only
quizzes over the lectures were taken, and the remaining
two (one middle and one low performer) were in the con
dition in which both types of quizzes were taken.

The

loss of subjects from the experiment was not primarily
from one condition; and therefore, it is unlikely that any
of the trends found in the data on the dependent variables
were influenced by the loss of these subjects to any large
degree.
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A 3x2x2 group design was used in the present study,
and for subjects that changed quiz conditions at the end
of Unit Pour the study was also an A B design.

The group

design was used because the difficulty of one w e e k ’s unit
or unit exam was often not comparable to that of the
next unit exam.

One student remarked at the end of the

semester that the "course is very interesting, but it
seemed like some units had a lot more material than some
other units.

It seems like it would be better to cover

about the same amount of material in each unit."

The

course instructor has stated that he has tried to make
units of comparable difficulty, but the task is very dif
ficult.

Other researchers faced the same problem:

"the

complexity or difficulty of content material was not easily
quantified and therefore varied in undetermined ways through
out the study" (Mawhinney, et al, 1971, p. 263).

Mawhinney

and his colleagues simply did not look at exam performance
as a dependent variable.

The group design used in the present

study obviated the problem of inconsistency in difficulty
of units.

Since all groups took all units, differences in

difficulty of units should not have differentially affected
one group or another.

Also, in the present research subjects

who continued to take both types of quizzes throughout
the semester served as a control group for uncontrolled
effects due to time.

The need for such a control group
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is clear when one looks at the data collected on distri
bution of time.

As the semester continued most subjects

in each condition increased the percent of study done
just prior to the exam.

With the control group one has

a better idea of the degree that this shift occurred due
to the passage of time and the degree due to changes in
quiz conditions.
Both the present author and the course instructor
thought that changes in subjects’ study behavior, as a
function of changes in the independent variables, might
be gradual.

A n A B A o r A B A B

design might not have

allowed enough time to see the extent to which subjects’
behaviors might change.

In fact, the experimental phase

of ten weeks may not have been long enough.

Subjects in

the condition in which quizzes over the objectives were
not taken appeared to still be increasing the time they
spent studying on Tuesday and Wednesday morning when the
semester ended.
Subjects were divided into high, middle, and low
performers because the short quizzes might have affected
these categories differently.

Bor instance, students who

typically perform well in courses apparently have effective
patterns of study.

Students who typically perform poorly

in courses may need some rather large changes in their
patterns and methods of study if they are to perform well
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in courses.

Having or not having the quizzes might he

too small a change to affect either of these types of stu
dents.

Born, Gledhill, and Davis (1972) found that con

tingency managed courses appeared to result in improvements
in academic performances for "poor” and "average" students.
Bor the dependent variables of exam performances, amount
and distribution of time spent studying, and attendance, the
quizzes used in the present study did not appear to affect
any one particular category of performers differently than
others.
On a questionnaire, the majority of subjects answered
that they thought taking the quizzes prior to exams aided
them in preparing for and performing on the major weekly
exams.

One student commented on the questionnaire that

"quizzes each day help students organize their studying
much more beneficially."

Another stated that "the quizzes

are important because much as I would plan to, I wouldn't
get around to studying till Tuesday night without the
quizzes.

Even if I don't get the points I've still read

the material by exam time."

Many other students on the

questionnaire and informally during the semester made
similar comments.
The actual effort involved in preparing and grading the
quizzes was minimal.

The instructor simply took one part

of a study objective and made it a question.

A time
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expenditure of less than five minutes.

An undergraduate

assistant usually took less than a half hour to grade
seventy quizzes, despite the fact that quizzes were usually
short essay questions.
two.

Answers were usually a sentence or

Typically, to administer one quiz took less than

ten minutes out of a lecture period.

With these minimal

expenditures of time and effort these brief preparatory
quizzes for the major exams appear to be efficient tech
niques for controlling several important student behaviors.
Of course, further research will be needed to verify
and extend the findings of the present study.

Changes in

the values of points earned on the preparatory quizzes will
probably control students’ behavior to different degrees.
Difficulty of the quiz questions and pass criteria are
probably very important factors.

Further research should

also look closely at the effects of these quizzes in more
traditional exam formats to see to what degree the findings
can be generalized.
In summary, the two types of brief preparatory quizzes
appeared to be responsible for controlling several college
student behaviors.

The combined effects of the two types

of quizzes appeared to be greater than the differential
effects as measured by weekly exam performances.

Taking

one type of quiz appeared to result in higher weekly exam
performances by college students than not taking any
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quizzes.

Retention, as measured by performance on a "pop"

review exam did not show any significant differences or
consistent trends attributable to any of the experimental
conditions.

The brief quizzes over material outlined in

the study objectives appeared to result in relatively
even distributions of time students spent studying within
the week, but they did not affect the total time spent
studying.

Having to take the quizzes over the lectures

appeared to control the highest frequencies of student
attendance, while subjects who took the quizzes over the
objectives tended to attend more frequently than subjects
who took no quizzes.

Most students believed that having

to take the preparatory quizzes, resulted in their per
forming better on major weekly exams.

Both types of pre

paratory quizzes appear to be effective and efficient
techniques for controlling several college student behaviors.
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